..............







¥/ Motivation

» Two primary research assumptions in Pervasive Computing are wrong
» A Global World Model (Middleware!!) for hosting ANY applications
» Simply Impossible; Looking at History and projecting future

with current technology...
» World Model is not only LOCATION MODEL

» Lets stop saying, we are heading towards.....SMART, Context-
Aware world, 16 years have already passed looking for that
world.

» Do you want to build your house again?

» Cost factor!!




&/ Motivation

Perhaps one feasible way to approach so-called smart environment is
utilizing our existing environment, i.e. existing everyday artefacts

» Indoor Only

We still do not properly understand or limit the affordability of everyday

artefacts.

» How everyday artefacts can be modified to inject functionality that

we expect to have in pervasive environment?

» Once augmented everyday artefacts can monitor and acquire

world information and location dependent ad-hoc federation
these artefacts can provide collection of data models that ca
by applications in that location as long as the access semantics are

clarified and unified. 4







y Sentient Artefac

» Sentient Artefact

» Sentient artefacts are everyday objects augmented with various
kinds of sensors and actuators that suit their appearance and
primary functionalities.

» This augmentation allows these artefacts to provide value added
functionalities (so-called context like: state-of-use, environment
attributes etc.) beyond their primary roles.







Sentient table provides
ambient display service

Sensor augment PDA
provides variety of
physiological and
environmental sensor
data

Sentient lamp provides
ambient light level with
light service

Sentient Chair provides
state of use information like
sitting/not sitting

AwareMirror provides
ambient display service

Sentient Clock can identify
Alarm setup timing

Sentient Tray can identify

objects it carries

Sentient Toothbrush
provides state of use
information and
identifies user

Sentient Door can identify

opening/closing event

e




Pressure

Sensor

L ..

|.. Presence of an Object | | Direction of the Seat |

| Presence of a Person | “Facing”

|__ Way of Sitting |

Level of Abstraction

“Sitting”

Type of Usage




" Person’s Step 1
- Presence Requirements

Step 2
Putting (Hip) [ Touching (Back) ] Interaction

Step 3

Change of Change of Change of Noise Change of Phenomena
Temperature Light Level Pressure Distance

| | : . Step 4
Temperature] [ Photo J [Mechanlcal} [ Pressure J [Microphone J {CapamtanoeJ{ IR, US J Sensor

Switch (Force) (Touch) etc

Step 5

- Fragile v - Fragile v o - v - No need of Precise -
| - Low Response Privacy Violation Distance ' Decision




7 Cookie

Gt

7 Sensor Board

2-axis linear acceleration
Compass ‘,"

Visible and IR light sensor
\ e’ o

Main Board

Skin resistance

9 -

wif Infineon
Bluetooth Module

Galvanic skin response
Heart rate sensor

Bluetooth module

Gumstix running Linux 2.6




¥/ Sentient Artefact

Two Issues

How to determine the sentient artefacts participation in context
aware applications in a generic way?

» We must not develop application or scenario dependent
sentient artefacts, rather we have to come up with
generalized artefacts that can be used in various scenarios
and are independent from the applications.

How sentient artefacts location can be acquired?

p» It is expensive and to impractical to use dedicated sensor
infrastructure for location sensing in domestic environment.
We confronted the fact that we need some alternative
approaches that can provide the location information in an
inexpensive and natural way.










y Artefact Profile

Multiple Artefacts with Similar Roles




Input Profile

Output Profile

Time (Explicit or Symbaolic like Evening
etc.)

Location (Symbaolic like meeting room or
Geometric with longitude, latitude)

Position (Front, Back, Right, Left, In front
etc)

Voice

Tag Reader
Authentication
Proximity and Distance

Information (Weather, MNews, Schedule
etc)

State of Use

Emotion

Activity

Environment Attribute (Temperature, Light
Level, Humidity etc)

Physical State (Height, Weight, Color,
Shape, Size, Temperature, Face Up/Down,
Held, etc)

Sound/Moise
Display
Vibration

Lighting
Movement

Controlling {(On, Off, Up, Down, Open,
Close etc)

Leveling (Darker, Stronger, Weaker,
Lighter etc)

Sending Message (Email/SMS)
GUI Event (Display) etc.




Location ldentifi
Profile

» Many daily life artefacts are immobile in nature and we rarely move
them once placed.

» We can augment these artefacts with location identifier profile to
identify their peer mobile artefacts




Study Room

‘_(ﬁ'tefact Container Contains the static
and Mobile artefacts

x F

L/

Dete Uving Raom Static in nature with

p a predefined location
(Artefact Container) g o

mobile artefacts

Mobile Sentient Artefact

Mobile in nature and
is identified by the
static artefacts

Static Sentient Artefact




1 profiles.
rtefact

Representative of Physical Artefact
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Personalization Proximit
Model Model
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Model



fﬂ Back to Basics

» Observations

» A model is only needed when there are service consumers at
the service location. Service itself might not need the model
always.

» Most of the services are local, meaning runs under specific
constrains

» Sentient Artefact in conjunction with Users personal
Device can provide a few of the models service
request basis (WiP)

» Spontaneous and Ad-hoc federation of artefacts to provide
models based on consumers spatial location

» Micro Scale partial world model

21




@/ Approach (WiP):

» Sentient Artefact as Primary Actor

» Self Contained, Profile Specific, Independent.

» Artefact Federation as Primary Action

» Service Oriented, Temporal, Spatial and
Spontaneous.

» Service requests initiates the adhoc-federation

» Service-Independent Data Platform as
Primary Relationship

22




Outdoor Location Model
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Query
Artefacts
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| Entry Guideiine |-
Buetooih Address: Sef the BT Hardware
Beample: 00-00-93.09- 1175

Fiendly BT Nama:Set arfefact name for
Lecatien Sensin
Example: AwareMirer (Same s Name]

Static Location:set the stafic Location if
appiicable.
Example: Washoom

Trust Model: Sef preference forlocation
infermaion sharing.

Beample:

Public - Anyone can see.

Private- Only ACL enfity can see.

Deploy Artefact

Location Service

Location System Preference: | Participate %)
Static Location:  Washroom
Parent Location:  L2mMbdax

Location Level:

Trust Level:

| Entry Guideline |-

Name: Set the name of the arfefact
EBxample:Sentient Chair

Type: Set artefact type for Location Sensing
Example: stafic Host

Local Resource Manager: S Preference.
Example: Manual wil sk for userinput

when gobal RM s absent.

Propery Numebr: Sef fhe properly number.
EBxample:

Authenticafion: Sef preference for access
ACLIP: Set the domain P for access control
EBxarmple: 192.168.1.1

ACLRange: Set fhe subnet range for ACL
Bxample: 253

Generic

Attefact Name:  |Mirod |
Artefact Type (For Location): | Static Sentient Artefact %)
Local Resource Manager Preference: | Automatic Start. B

Generic Property Number: 1

icy
Preference: | Use ACL 3]

ACL Domain I 192.168.1.1

ACLIPRange: 255

Z







&/ Current Status

» Definition of Model

» Still investigating how we can provide a generic
semantics!

» Model Access Semantics

» Conceptually once the artefact federation is done,
we have a data repository specific to service,
however currently we are assuming the service
developers are are aware of the model access
semantics for that specific service!

» This approach needs refinement

29




y Implications

» Implications

>
>

Service-Centric Artefact Federation
Less Overhead, Better Data management
No Physical Data Model, all @ dynamic time.

Profile based Generalization and Ad-hoc federation together
provides a platform accessible from any applications, existing
and future ones.

An Optimistic Approach to solve many middleware issues and

increasing inter-operability.

A Business Model for Future Sentient Artefact Vendors
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